ABSTRACT / ZUSAMMENFASSUNG / ABREGE 



03018039.2 



An air conditioning system includes a variable displacement compressor (1) under flow rate 
control by a proportional variable orifice flow rate control solenoid valve (12) in a 
discharge-side flow passage, and a constant differential pressure valve (13) controlling a 
differential pressure (PdH - PdL) across the variable orifice, developed depending on a 
flow rate Qd to a constant level, and a normal charge type expansion valve (3). The 
expansion valve (3) always maintains the refrigerant at the evaporator outlet in a 
superheated state. Even during low load operation, high cooling efficiency is maintained. 
The proportional flow rate control solenoid valve (12) controls in response to an external 
signal a minimum flow. This prevents an oil shortage during low load operation. 
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(57) Abstract: A compression displacement controller of a refrigerating cycle, comprising a variable displacement compressor (10) 
for compressing refrigerant sucked from a suction chamber (3) connected to a suction line (1), discharging the refrigerant to a dis- 
charge chamber (4) connected to a discharge line (2), and varying the discharge amount of the refrigerant due to a pressure variation 
in a pressure regulating chamber (12) pressure-controlled by a solenoid control valve (20), wherein, when an electric power is not 
supplied to the solenoid control valve (20), tlie solenoid control valve (20) disposed between the discharge chamber (4) and the pres- 
sure regulating valve (12) is held in afi open state so that the variable displacement compressor (10) can be brought into a minimum 
discharge amount in a variable range, whereby a clutch to disable tlie operation of the variable displacement compressor (10) can be 
eliminated, and an installation cost can be reduced remarkably 



OC\0: <WO__02057628A1.L> 



41 • 

WO 02/057628 Al llllllliillliililiilliilii 



(57) 

©A^SS (1) tCiiD^^A^ (3) /6^e.®iALfc?^i^^mSf bTP±l±it=J^ 

(2) tciic^pttti^ (4) {cptfctib, ma0r## (2 0) \z^v)&timn^n 

«r^jE$iHt (10) ^^r^n^i^^^ c^)V(Dmm^mummm.\z^\^^x. %mm 
iaf# (2 0) -^(Dmmmii^^ixm\z^^^x\t. cta^ (4) <!ii^jE^ (12) t 
(Dm\z^m.-^tif:imMmm^ (20) i£#r^t>c^tc-t^jtLT#«pj^ffi^m (i 

pj^iEi^^ (10) ^Y^m-^'^n.\^^^o\zt^t:i^(Dif'7y'^fj^W:\zfs.y). m 
m.n7.h^:k^\z{^m-r^z.t'h^x^^. 

_0205762BA1_L> 



wo 02/057628 



PCT/JP02/00364 



m m m 

5 mm'^m 

J; 5 tci-r^j'bftbir. x>>^>tcii:i^$nfe^;i/ h(DIHIte^^vt•s:7— 
ffib, mmummz^y)mtimm-^n^m&^(Dj^t}mt\z^^x}^m<Dii±tiim. 
^mt-^i^^^o\zv rcm^M'^^&mm ^mf^i^iiM^^^ ji^o&mmmmmm 



)OCID: <WO_02057628A1J„> 



wo 02/057628 



PCT/JP02/00364 



^Ei^^^nJ^^IS © 5 V A © p± m a o t:: ;^ § J: -5 U T <fc V i o 

15 El®(Dfa!m?"j;U&BJ 

20 ^^TiitiirMllI-rafe^o 

mm^mm vx:$i^m(Dmmm^mm'r^o 
—mtmm^^mtir^^^^m'i)-^^Mz:^^B^'^^mvx%^^\ 



XX:tD: <WQ_02057628A1_L> 



WO 02/057628 



PCT/JP02/00364 



1 iizMvxm^^vx^^y^^i 2mzmm-^nrz.mw3mi 4f)mW}'r^o 

15 ptffiMn. mmu 1 4 $ a \zm0c vx\,^^ nt)^^ < > — .-^^^ 

#11 tc^bXSitfc7^m^tt:m«JiifDJe:;^;&o 

Tctzv. mwumi 4:i()mmzm^(Dm^^m (-j^mmiZT&ri^K^m) \zi^n 

20 m,i 4:\z^-DX^A%\zmm^ti^o 

X. mwi^i 4 7f)mm^i nzMi^xmm.(D\^^^x\t.mm^ir^ ^tmm-^^mi^ 
iitmm<Dm^ 3 ~ 5 % mm ^ d ^i^ts: <f3:^ti\^^^'5\zt^-DX^>^o 

^^t>'&rcmm\zU'Dx^^^o 
2 0j,t. ^^y^m-Bbt) (Pc) ^BWjmmvxmmmmmm^nt>rcMm 

2 2\tm^mi&x$>^c 

X)C1D : <WO_0205762BA 1 J_> 



wo 02/057628 PCT/JP02/00364 



5 2 8 (Dnmt}\t. F^#^;^yu >^'2 8 C7);^:^?^^|fl^ffix:7°U >^^2 7 ^ Ki^^< 

^#:2 5 icmtffiffi^tf (Pd) t^^y^f^^ti (P 
c) tcD^JE (Pd-Pc) iflm'^:f3l^\z^m\^. 

15 ^©t>:M-Tr«, n±j±}jE:t> (Pd) (Pc) ©^JE (P 

d-pc) (D^m\z^'DX^W2^ifimm-^n-x^m (Pd-Pc) i)'^~^\zm 
i^-^n. 'tn\ziiKi^^yi?m.m3 (pc) (Pd) td^iSicf -s^fc 

^bT> mMn^)V2 i^(Dm.n.nmu^mt-^'^xmMumnM^2 o<Dm 
20 a:tf^^;^^t. ^tiizMjtvx. —mzurzn^mi& (Pd-pc) -^^mtv. 
^tnz^-oxs-mmm (qtthfi) f}mu^u^jvx~'^\zm^-^nr:z'Jikmizt^^o 
wt>. ^mmmnm^2 o<Dmmt}i)t/is-^<-^n^t. —mzmcti^^s. 

(Pd-Pc) f)^/h-^<f3i^(DX. ^^>^mz^ (Pc) )&«BtmjBE;b (Pd) 

25 \^^xi^m(Datii^mM^-^<u^o 

(Pd-Pc) i)^±^<f3:^(DX. ^^y^^^t} (Pc) Tb^vtmmtl (Pd) 



DCID: <W0 02057e28AlJ_> 



wo 02/057628 



PCT/JP02/00364 



m^^± >D-^(Dm^m^^ ^^^-r^^mo-^ >-^-^^ e> (D^mm-^-^K c p u 

-Toil. ftr.mjE:ti (Pd) ^^57 ^ >:^^JE;b (Pc) t(D^JE7?|t/^< ?^oT 
10 (Uil-t,, P d - P c = 0) jflb^l 4 3J>t[ni^|i 1 1 (-^bTSil:©lR]#ic;'^^-5 

:i(D^^\z. m^mummm^2 0(Dmm:::i^)V2 i^(Dmn^jtii>n\tmmu 
m 2 it. :$:mm<Dm 2 <DmMM(DmmmmMm^ 2 0 lt^s 0 , jbe^^ 1 

20 D>;/ H 2 5 p:;??^— #:J;i^lte>nTViT, tfX h >D 2 5 p (^KSl^Mf^^ 

p^ics^A^iiii!^ 8 7&5SM$t^^ bfx h >D H 2 5 p (Dmm\zm'r^^m\zir 
^ >^ mmmm s ^m^^n. 2 5 ffio;^^ bm.t^m 2 e ©SMcD^PB^tcittB 

^(D^M. }^7.h>uy ]^ 2 5 p t^i^2 5m\zf)^ii^:b^^>i^MB.tl (P 
25 c) -^i^^y^Jl-^nx. i±m&t} (Pd) t®.A&tl (Ps) iCD^JBE (Pd 
-Ps) lC^oT##2 5;&^^ffl»Ff^b^ ^n{C<koT^7>^'^l 2iil!tl±l^ 

7.28 olxT^:^ (D^ l;: ck X^i^ 2 5 t&^^^J^ 2 6 /O^ e> mtiTz m ic/^j: o 



>OCID: <WO 02O5762aAl_l_> 



wo 02/057628 PCT/JP02/00364 



5 --^AMmmm-^n^^mjzt^^o 

(Ps) <D<}>:f3i< th-':BtiitmM4<Dmt] (Pd) tcD^m^m^ommz^ 

ti (Pc) ^n\z^^x\i±.^mi)^mt'r^^^\zvr^mm.\zmm't^ 
z. ^ e> \z^(D^(oi5^'i^um-^n^mm\zmmt^ n t ^t^^o 

\z. •^^\z. iJttt}^4i®A^3i©re©^JE*^m^£ATJ37S:§t®:A1fl^l ^ 

^:cD^M^!l(3:feViXfi. ®AW]^1 <h®A^3 ^©^^t::?]^j5fe$n;fe#J^ 3 1 \z 
ffi^A^i^l W^e^lRl-rS2|^^JcSaS$n;'^##:3 2;0^. lfl^:^l^lc:JEE^rr-r;l' 
xyU^i^S 3icJ;oX#^$nTB3®$nTVi^o 3 4t;i. ?^^<D5l3©^^*tf 

15 ^LT. Pt£il^4©ffi:tr (Pd) iS^A^ 3 (Ps) ^mMmmf)-'^^ 

n^^B^\d:^h>3 2\zmu-^nx:^y). \±mm4(DB.t} (Pd) «i: 

8S:A^3<Dffi:^j (Ps) iicD^JE (Pd-Ps) JgJ: D:*:^ViJK^T«> # 
# 3 23^«#a^3 l}?>^e.ginT®Ai^5llB^3 0>&?MViT43t), 5^-7^^^^^^^ 
trJ^cCo T^JBE (Pd-Ps) ^ J: D /Jn$ < <i:#{* 3 2 ^t^;^ 3 1 icif b 
20 #tte>nT®:ASSIIIB#3 OT&^IBDyct^Ml^T'cC^c 

Jl© J; d ic-rn^^x 5 — s^ASteBticKAWi^ 1 0{g;JE?^IS;{>^JEili^ 1 0 \z^ 



XIID: <WO_fl2057e2BA1_L> 



WO 02/057628 



PCT/JP02/00364 



DOCID: <WO_02O57e2aA1_l_> 



wo 02/057628 



PCT/JP02/00364 



8 

m ^ <D m. m 

w.c)^--^i^(D^tmm(D^m\z:^^^^izvrc^tt:^m.t^^if^^-i^-(i^jv(D 

ML(Dm^mm:^nmmv. mt^mmmm^ommti^mif^-^^^^iz^vm 

15 3. mmmmmm^^<Dmnm<^^>^m(Dmzmmmmp]m^^m'mmizmm'r 
mm^m'^^B^mm7f)^'^mf^m(D^:^-^A(D^mm(D^m\zf3i^m^(D^mf^i 

3 mmm(D'/^m'^'i ^ )u<Dmmmmmmmmo 



KDCID: <WO_02057628A1_L> 



wo 02/057628 PCT/JP02/00364 

•if 

. 1/3 




COCID: <WO_02057e28Al.l.> 



wo 02/057628 



PCT/JP02/00364 



2/3 



Pd 




XDCID: <WO__0205762BA1_L> 



wo 02/057628 



PCT/JP02/00364 



3/3 




XCrO: <WO_0205762eA1_l_> 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP02/00364 



A. CLASSIHCATION OF SUBJECT MATTER 
Int.Cl'' F04B27/08, 49/00, 49/06 

According to International Patent Classification (IPC) or to both national classitication and IPC 

B. HELPS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 
Int.Cl'' F04B27/00-27/08, 49/00-49/10 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1922-1996 Toroku Jitsuyo Shinan Koho 1994-2002 

Kokai Jitsuyo Shinan Koho 1971-2002 Jitsuyo Shinan Toroku Koho 1996-2002 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



X 
Y 



X 
Y 



EP, 953765, A2 (k.k. Toyoda Jidoshokki Seisakusyo) , 
03 November, 1999 (03.11.99), 
Full text; Figs. 1 to 24 

& JP 2000-2180 A & BR 9901613 A 

JP, 7-189899, A (Toyoda Automatic Loom Works, Ltd. ) , 
28 July, 1995 (28.07.95), 
Full text; Figs. 1 to 7 
(Family: none) 

EP, 881387, A2 (Zexel Corp.), 
02 December, 1988 (02.12.88), 
Full text; Figs. 1 to 5 

& JP 10-325393 A & WO 99/052429 Al 

& US 6045337 Al & EP 1071367 A 

JP, 2000-161209, A (Calsonic Corp.), 
13 June, 2000 (13.06.00), 
Full text; Figs. 1 to 3 
(Family: none) 



1-3 
4 



1-3 
4 



I^T] Further documents are listed in the continuation of Box C. | | See patent family annex. 



* Special categories of cited documents: '*T* 
"A" document defining the geneial state of the art which is not 

considered to be of particular relevance 
*'E'* earlier document but published on or after the international filing "X** 

date 

"L" document which may throw doubts on priority claim(s) or which is 

cited to establish the publication date of another citation or other "Y" 
special reason (as specified) 

"O'^ document referring to an oial disclosure, use, exhibition or other 
means 

"P" document published prior to the international filing date but later 



later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underiying the invention 
document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent family 



Date of the actual completion of the international search 
15 March, 2002 (15.03.02) 


Date of mailing of the international search report 
26 March, 2002 (26.03.02) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 

Telephone No. 



Foim PCT/ISA/210 (second sheet) (July 1998) 



X3CID: <WO_02G57628A1_L> 



INTERNATIONAL SEARCH REPORT 



Internationa] application No. 

PCT/JP02/00364 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Categoiy* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



JP, 10-153178, A (Toyoda Automatic Loom Works, Ltd. ) , 
09 June, 1998 (09.06.98), 
Full text; Figs. 1 to 6 
(Family: none) 

JP, 7-189895, A (Toyoda Automatic Loom Works, Ltd. ) , 
28 July, 1995 (28.07.95), 
Full text; Figs. 1 to 7 

& DB 4446832 Al & US 5584670 Al 

& US 5603610 Al & US 5681150 Al 

& US 5713725 Al & KR 9705980 Al 



1-4 



1^4* 



Fonn PCT/ISA/210 (continuation of second sheet) (July 1998) 



OOCID: <WO_02057626A1_I_> 



r 



^1 



mmtamm^ pct/jpo 2/00 36 4 



A. ¥^m(omir^^w<o^m mmi^w^^ (iPO ). 

Int. Cl' F04B 27/08. 49/00, 49/06 



Int. CI' F04B 27/00-27/08. 49/00-49/10 



BJf:ffl^ffl«fie<^# 1922-1996^ 

B:^m^mmm^^^^^n 1971-2002^ 

0*:aS®llffl»f^4i:« 1994-2002^ 

n:^mmmmm^m.<^n 1996-2002^ 















X 


EP953765A2 


1-3 


Y 


(Kabushiki Kaisha Toyoda Jidoshokki Seisakusho) 


4 




1 9 9 9. 1 1. 0 3, ^:SC. Fig. 1 -Fig. 2 4 






& JP 2000—2180 A 






& BR 99016 13 A 




X 


JP 7-189899 A (l^^^^h^ffl 


1-3 


Y 


1995. 07. 28, MiM-WB (:7T5:y— 


4 



FLJ ^5tetS±5Bl:iSa^Erti®i-^>S:Sfc3?.ttftil(DS:ao5l=fT 



15. 0 3. 0 2 



B^iaitf^jT (I S A/ J P) . 
^®#^l 0 0-8915 



3G 



8 2 10 



miSS-i- 03-3581-1101 



3 3 5 4 



«I^PCT/I S A/2 1 0 m2^'~i^) (1 9 9 8^7^) 



OCID: <WO_02057e28Al_l_> 



m^mmwr^ . pct^^jpo2/oo3 64 



c 



A 



EP 881387 A 2 (ZEXEL CORPORATION) 
1 9 8 8.1 2. 0.2, Fig. 1 -Fig. 5 

& JP 10-325393 A 
& WO 9 9/0 52429 Al 
& US 6045337 Al 
& EP 107136 7A 



4 



JP 2000-1 
2 0 0 0. 0 6. 1 



6 1 2 0 9 A (:fy/uy=.^y^i^^^^) 

3, ^10-^3111 i-pT^v—n 



L) 



JP 1 0-153178 A m^'^^Mim^Wimmmitm) 

1 9 9 8. 0 6. 0 9, ^X mill!-^6^ (:7r5y-^U) 

JP 7-189895 A m^^^&m^Wimmmf) 

1 9 9 5. 0 7. 2 8, ^llH-m7^ (-PT^V—MV) 

& DE 4446832 Al 

&US 5584670 Al 

& US 56036 10 Al 

& US 5681150 Al 

& US 5713725 Al' 



4 



1-4 



1-4 



& KR 9705980 Al 



CT/I SA/2 1 0 {||2-t-v?co^t) (1 9 9 8^7^) 



<WO_020S7628A1_r_> 



